1-Methyladenine (lMeAde) is the naturally occurring maturation-inducing hormone of starfish oocytes. We have prepared a biologically active [3H~lMeAde of high purity and relatively high specific radioactivity. This ligand binds to cortices isolated from full-grown prophase-arrested oocytes of the starfish Asterina pectinifera. The binding of [3H]lMeAde to cortices was rapid and reached equilibrium in =15 min. This is in excellent agreement with the hormonedependent period required for the induction of oocyte maturation. Binding was maximal between pH 6.4 and 8.0 and diminished sharply above and below this range. Analysis of 1-Methyladenine (lMeAde) is the naturally occurring maturation-inducing hormone of starfish oocytes and is synthesized in ovarian follicle cells under the influence of gonadstimulating substance (1-4). A variety of experimental evidence indicates that the first step in 1MeAde action in inducing oocyte maturation depends on interaction with the oocyte surface. Microinjection of iMeAde into prophasearrested oocytes does not induce germinal vesicle breakdown, even when the amount of iMeAde injected is sufficient to induce maturation if applied externally (5). Triton X-100 treatment of intact oocytes removes an "oocytesurface factor" and destroys hormone responsiveness of the oocytes (6, 7). These observations suggest the presence of iMeAde receptors in the oocyte cortex, plasma membrane, or both. However, to date there have been no studies of lMeAde receptors in starfish oocytes.
1-Methyladenine (lMeAde) is the naturally occurring maturation-inducing hormone of starfish oocytes and is synthesized in ovarian follicle cells under the influence of gonadstimulating substance (1) (2) (3) (4) . A variety of experimental evidence indicates that the first step in 1MeAde action in inducing oocyte maturation depends on interaction with the oocyte surface. Microinjection of iMeAde into prophasearrested oocytes does not induce germinal vesicle breakdown, even when the amount of iMeAde injected is sufficient to induce maturation if applied externally (5) . Triton X-100 treatment of intact oocytes removes an "oocytesurface factor" and destroys hormone responsiveness of the oocytes (6, 7) . These observations suggest the presence of iMeAde receptors in the oocyte cortex, plasma membrane, or both. However, to date there have been no studies of lMeAde receptors in starfish oocytes.
The present study was undertaken to investigate the existence of specific binding of iMeAde in starfish oocyte cortices.
The key to this study was the development of a method for the synthesis of [3H]lMeAde of high purity and relatively high specific radioactivity. We have used this ligand for the characterization of specific 1MeAde binding in cortices prepared from full-grown prophase-arrested starfish oocytes.
MATERIALS AND METHODS
Reagents. 
RESULTS
Characteristics of Isolated Cortices by Light and Electron Microscopy. Cortices were isolated from full-grown prophase-arrested starfish oocytes. Under the light microscope, isolated cortices looked like intact ghosts (Fig. 1A) . After being placed in the hypotonic isolation medium, the oocyte plasma membrane ruptured, and the cytoplasm was discharged. In Fig. 1A , there were two holes in the cortex of one oocyte through which the cytoplasm was being extruded. The electron micrograph shows that isolated cortices consist of plasma-vitelline membrane complex (Fig. 1B) . To test the specificity of 1MeAde binding to cortices, we measured the binding of iMeAde in the vitelline layer. As shown in Fig. 2A [3H]lMeAde to isolated cortices was measured in the presence of various concentrations of unlabeled lMeAde. A representative competition curve for the binding of iMeAde to cortices is shown in Fig. 5 . Scatchard plots of these data produced straight lines ( earlier observations that the minimum exposure time of starfish oocytes to iMeAde required for the induction of oocyte maturation is 10-15 min (12, 13) .
No metabolites of [3H]lMeAde were found in the incubation medium by reversed-phase HPLC after incubation of isolated cortices (unpublished data). This suggests that the specific binding of [3H]1MeAde to isolated cortices is not the result of interaction with metabolic enzymes. It has been shown (5) that microinjection of 1MeAde into the cytoplasm was ineffective in inducing oocyte maturation. Both findings suggest that the metabolites of iMeAde are not required for its maturational action, unless the bound 1MeAde is metabolized during membrane translocation. However, further studies concerning the subcellular localization of the 1MeAde binding are required to determine whether the cortex is the sole binding site for iMeAde.
Scatchard analysis (18) of the binding data yielded a linear plot that suggested the existence of a single class of binding sites. The Kd for 1MeAde in starfish oocyte cortices was 0.34 + 0.02 ,uM, which is consistent with the concentration of 1MeAde that is effective in inducing oocyte maturation in this species (17) . It is also in the same range as the Kd values for the amphibian maturation-inducing steroid progesterone of 1 tuM in Xenopus (19) and 0.51 AM in Rana (20 In summary, the preparation of [3H]lMeAde with a relatively high specific radioactivity has allowed us to demonstrate a single population of iMeAde bindings. The characteristics of the binding are in accord with the biological features of induction of oocyte maturation by lMeAde. We suggest that the lMeAde binding characterized herein is necessary for the maturational action of iMeAde on starfish oocytes.
